It is shown that the quantum SU(3) gauge theory can be approximately reduced to U(1) gauge theory with broken gauge symmetry and interacting with scalar fields. The scalar fields are some approximations for 2 and 4-points Green's functions of A 1,...,7 µ gauge potential components. The remaining gauge potential component A 8 µ is the potential for U(1) Abelian gauge theory. It is shown that reduced field equations have a regular solution. The solution presents a quantum bag in which A 8 µ color electromagnetic field is confined. This field produces a field angular momentum which can be equal toh. It is supposed that the obtained solution can be considered as a model of glueball with spinh. In this model the glueball has an asymmetry. The same asymmetry may have the nucleon which can be measured experimentally.
Introduction
One of the problems of the nucleon spin structure is the origin of the orbital angular momentum of the gluon field. In this paper, we offer the following model of the orbital angular momentum in a quantum bag. The SU(3) gauge potential A [1] . We will show that in this bag one can place color electric and magnetic fields (arising from A 8 µ ) in such a way that an orbital angular momentum appears which is confined in the bag.
The idea presented here that the gluonic field A B µ with different B may have a different behaviour is not a new idea. For example, in Ref. [2] the similar idea is stated on the language of "valence gluon field a µ and background field B µ " and as a result the behaviour of field correlators D and D 1 is obtained at small and large distances for perturbative and non-perturbative parts.
Recently [3] - [11] it is shown that the condensate A B µ A Bµ may play very important role in QCD. In the present paper we will show that this condensate is absolutely necessary to describe the quantum bag, in which some almost-classical color field is confined.
SU (3) → SU (2) + U (1) + Coset decomposition
In this section the decomposition of SU (3) gauge field to the subgroup SU (2) × U (1) is defined. Starting with the SU (3) gauge group with generators T B , we define the SU (3) gauge fields A µ = A B µ T B . Let U (1) × SU (2) be a subgroup of SU(3) and SU (3)/(U (1) × SU (2)) is a coset. Then the gauge field A µ can be decomposed as follows: 
where the indices B = 1, . . . , 8 are SU(3) indices; a, b, c . . . = 1, 2, 3 belongs to the subgroup SU(2) and m, n, . . . = 4, 5, 6, 7 belongs to the coset SU (3)/(U (1) × SU (2)). On this basis, the field strength can be decomposed as
where
where f ABC are structure constants of SU(3), ǫ abc = f abc are structure constants of SU (2) and g is the coupling constant.
For the non-perturbative quantization we will apply a modification of the Heisenberg quantization technique to the SU(3) Yang-Mills equations. In quantizing these classical system via Heisenberg's method [12] However this equation will in turn contain other, higher-order Green's functions. Repeating these steps leads to an infinite set of equations connecting Green's functions of ever increasing order. This procedure is very similar to the field correlators approach in QCD (for a review, see [13] ). In Ref. [14] a set of self coupled equations for such field correlators is given. This construction, leading to an infinite set of coupled, differential equations, does not have an exact analytical solution and so must be handled using some approximation.
3 Derivation of an effective Lagrangian
Basic assumptions for the reduction
It is evident that a full and exact quantization is impossible in this case. Thus we have to look for some simplification in order to obtain equations which can be analyzed. Our basic aim is to cut off the infinite equations set using some simplifying assumptions. Our quantization procedure will derive from the Heisenberg method in which we will take the expectation of the Lagrangian rather than for the equations of motions. Thus we will obtain an effective Lagrangian rather than approximate equations of motion. For this purpose we have to have ansatz for the following 2 and 4-points Green's functions:
. The field b µ remains to be almost classical field. Now we would like to list the assumptions necessary for the simplification of 2 and 4-points Green's functions. 
The subscript means that this is a classical field. Thus we are treating these components as effectively classical gauge fields in the first approximation. In Ref. [15] , similar idea on the decomposition of initial degrees of freedom to almost-classical and quantum degrees of freedom is applied to provide calculation of the A B µ A Bµ condensate. There the condensate is a constant but in fact in our paper we propose the method which allow us to calculate the condensate varying in the space.
The gauge field components
.. , 7) belonging to the coset SU (3)/(U (1) × SU (2) are in a disordered phase (in other words, a condensate), but have non-zero energy. In mathematical terms this means that
We suppose that
where α is some for the time undefined constant.
There is the correlation between quantum phases
where the coefficient k n describes the correlation between these phases and depends on the number of operators.
4. There is the correlation between ordered (classical) and disordered (quantum) phases
where the coefficients r n describe the correlation between these phases.
5. The 4-point Green's function can be expressed via 2-points Green's functions
(c)
where M αβ is some constant matrix.
It is necessary to note that: (a) according to the assumptions (2) and (5) the scalar fields φ a,m are not the classical fields but describe 2 and 4-points Green's function of the gauge potential A m,a µ ; (b) we consider the static case only, i.e. all Green's functions do not depend on the time; (c) the assumption (5) means that schematically
and that the initial system loses some symmetry (gauge symmetry in our case).
The first step. SU(3) → SU(2) + U(1) + coset reduction
Our main aim is to show that the quantum SU(3) gauge theory in some physical situations can be approximately reduced to U(1) + scalar fields theory. In this section we will show that SU (3) → U (1) + coset reduction can be made by two steps. On the first step we will decompose SU (3) → SU (2) + U (1) + coset and on the second step SU (2) + U (1) → U (1) + coset. Thus our aim is to calculate 
Finally,
The calculation of this term we begin by calculating
The calculations using the assumptions (2a), (3), (4) and (5c) give us
Calculation of F
Analogously we have
as h is the antisymmetric tensor but A mµ A nν is symmetric one.
An effective Lagrangian after the first step
Using the results of the previous sections we have
One can choose the following for the time undefined parameters
and redefine
After this we will have the following effective Lagrangian:
ν is the field tensor of the nonabelian SU(2) gauge group; h µν = ∂ µ b ν −∂ ν b µ is the tensor of the abelian U(1) gauge group; D µ ψ = ∂ µ ψ + gb µ ψ is the gauge derivative of a scalar field ψ with respect to the U(1) gauge field b µ .
It is interesting to note that if we choose
then we will have the SU (2) + U (1) Yang-Mills-Higgs theory with broken gauge symmetry,
is the gauge derivative with respect to the SU(2) gauge field A a µ .
The second step. SU(2) + U(1) → U(1) + coset decomposition
Now we will quantize A a µ degrees of freedom. First, we will calculate the term
The second term in the rhs of Eq. (42) is zero as the consequence of the assumption (2): A 3 = 0. Using this result we have
The next terms are
Collecting all the terms with A a µ we have
After the redefinition
An effective Lagrangian
Finally, we have the following effective Lagrangian:
where we have redefined b µ → b µ /g, φ a,m → φ a,m /g and for the simplicity we consider the case with ψ = 0. The field equations for this theory are
Let us note that here we have undefined parameters λ 1,2 , µ 1,2 , (m 2 ) µν , k 2 . In principle these parameters have to be defined using an exact non-perturbative quantization procedure, for example, path integration. It is easy to see that the asymptotical behaviour of the regular solution of equations (81)- (84) is
The total field angular momentum (96) is
where the numerical calculations give I 1 ≈ −0.96. If we want to have |M z | =h then the dimensionless coupling constantg have to be equal tog
This quantity is equivalent to fine structure constant in quantum electrodynamic α = e 2 /(hc) from which we immediately see that the dimensionless coupling constantg > 1.
The profile of the energy density is presented in Fig. (2) . The full energy is equal to
The dimensionless integral I 2 ≈ 2.75 and consequently the full energy is
The numerical analysis shows that the values of µ 1,2 without A 8 field are
The difference between (109) and (100) is of the order 0.2%. This demonstrates that A 8 field makes very small perturbation of the (φ a , φ m ) bag and consequently confirms our assumptions that this quantum bag remains almost spherical one.
The solution exists as well for other values of the parameters. For example, we obtained the solution for
In this case I 1 ≈ −0.13 andg
We see that we work in the non-perturbative regime with a strong coupling constant where the dimensionless coupling constantg > 1. The dimensionless energy integral I 2 ≈ 21.12 and
5 The microscopical model of inner structure of glueball with spin one
The presented regular solution describes a quantum bag in which the color electric and magnetic fields are confined. These fields give an angular momentum. Thus we have a bubble of quantized and almost-classical fields with finite energy and angular momentum (for some choice of the parameters λ 1,2 and k 2 the spin can be M z =h). What is the physical interpretation of this object? One can suppose that such an object can be an approximate model of glueball with spin one. Now on the basis of obtained solution we would like to present the inner structure of this object. In is an electric dipole and from Fig. (4) that electric currents exist in this object. Thus one can say that this quantum bag A electric dipole 8 8 A currents Let us note that similar idea was presented in Ref. [16] . In this notice the author shows that the electromagnetic field angular momentum of a magnetic dipole and an electric charge may provide a portion of the nucleon's internal angular momentum which is not accounted for by the valence quarks. From a rough estimate it is found that this electromagnetic field angular momentum could contribute to the nucleon's spin ≈ 15%h. µ approximately can be described as scalar fields φ m and φ a correspondingly. The obtained system of field equations has a self-consistent regular solution. Physically this solution presents a pure quantum bag which is described by interacting fields φ m and φ a and electromagnetic field A 8 µ which is confined inside the bag. The color electromagnetic field A 8 µ is the source of an angular momentum. The obtained object is a cloud of quantized fields with a spin (for some values of λ 1,2 , k 2 the spin can be equal toh). We suppose that such an object can be considered as a model of glueball with spin one. The presence of the color electromagnetic field A 8 µ leads to an asymmetrical structure in the glueball and nucleon that probably can be proved experimentally.
Discussion and conclusions
Summarizing the results of this paper and Refs. [1] , [17] one can say that the interaction between A a µ and A m µ degrees of freedom gives a quantum bag. If A a µ is non-quantized, in the result we have a flux tube with a longitudinal color electric field. If these degrees of freedom are quantized we have a quantum bag which can be considered as a model of glueball with spin zero. This paper and Ref. [18] show correspondingly that this bag can sustain an electromagnetic field and colorless spinor field (one can say that the bag is strong enough).
In this paper, we have shown that the interaction between the condensates A is a necessary condition for the existence of the quantum bag where the field A 8 is confined. One important thing here is that these calculations are non-perturbative and do not use Feynman diagram.
